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(54) Map drawing apparatus 



(57) A map drawing apparatus has a map informa- 
tion reading section (1 1 ), a level extracting section (1 2), 
and a map information processing section (13). The 
map information reading section reads map information. 
The level extracting section (11) extracts a level of a 
spectrum over a predetermined frequency range from a 
signal of input sound. The map information processing 
section (13) processes the form (height, color, shape) 
of an object (a building, a cloud in the background, or 



the like) contained in the map information read by the 
map information reading section (11), into map informa- 
tion dynamically changed in cooperation with the spec- 
trum extracted by the level extracting section. The map 
information processing section (13) converts the proc- 
essed map information into an image signal that can be 
displayed on a display device. 
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Description 

[0001] The present disclosure relates to the subject 
matter contained in Japanese Patent Application No. 
2001-301997 filed on September 28, 2001, which are 
incorporated herein by reference in its entirety. 
[0002] The present invention relates to a map drawing 
apparatus, and more particularly to a map drawing ap- 
paratus that is suitable for drawing map information for 
a vehicle navigation apparatus, which displays GAS 
(Global Positioning System) information (positional in- 
formation of a vehicle) and map information of the vicin- 
ity of the own vehicle, on a display device. 
[0003] As electronic apparatuses mounted on a motor 
vehicle, an audio apparatus, and a vehicle navigation 
apparatus, which displays GPS information and map in- 
formation of the vicinity of the own vehicle on a display 
device mounted on the vehicle have come into wide- 
spread use. In accordance with increase of the capacity 
of a storage device incorporated in such a navigation 
system, recently, a usage mode has been proposed in 
which music data and map data are stored on the same 
storage medium, and a navigation system is connected 
to an audio apparatus to reproduce music. Also an ap- 
paratus in which a vehicle audio apparatus and a navi- 
gation system are integrated with each other has been 
developed. 

[0004] In this way, integration of a vehicle audio ap- 
paratus and a vehicle navigation system is advancing. 
However, music is reproduced by a vehicle audio appa- 
ratus in no cooperation with contents displayed on a 
screen of a vehicle navigation apparatus. Even when 
music is reproduced in the cabin by the vehicle audio 
apparatus, the vehicle navigation apparatus remains to 
display uniform map information. A display device con- 
stituting the vehicle navigation apparatus is placed in a 
position at which the driver can easily look. In order to 
relieve the tedium of driving, it is requested to effectively 
use both the music played in the cabin and the display 
device to provide the display form with an entertaining 
element. 

[0005] The invention has been conducted in view of 
the above-mentioned circumstances. It is an object of 
the invention to provide a map drawing apparatus in 
which a novel function of cooperating with a sound is 
added to the display form of a display device, so that the 
apparatus is provided with an entertaining element. 
[0006] According to a first aspect of the invention, 
there is porovided a map drawing apparatus has a map 
information reading section (a map information reading 
section 1 1 ) which reads map information; a level extract- 
ing section (a level extracting section 12) which extracts 
a level of a spectrum over a predetermined frequency 
range from a signal of an input sound; a map information 
processing section (a map information processing sec- 
tion 13) which processes a form (height, color, shape) 
of an object (an object contained in the map information, 
i.e., a symbol data such as a building or a cloud in the 



background which is a shape data in the map informa- 
tion) contained in the map information read by the map 
information reading section, into map information that is 
dynamically changed in cooperation with the spectrum 
5 extracted by the level extracting section , and which con- 
verts the processed map information into a image signal 
that can be displayed on a display device. 
[0007] According to the first aspect of the invention, 
the form of an object contained in the map information 
10 is dynamically changed in cooperation with a spectrum 
of music data of a vehicle audio apparatus, music data 
which are stored together with map data in a main unit 
of a navigation apparatus, a music signal supplied from 
a sound source which stores external music data down- 
15 loaded through a network, a voice which is input via a 
microphone, a signal of a music played in the cabin. 
Therefore, the display form can be provided with a novel 
function of cooperating with a sound, so that the map 
drawing apparatus is provided with an entertaining ele- 
20 ment. 

[0008] According to a second aspect of the invention, 
the map information processing section allocates divi- 
sions of the map information to spectra of left and right 
channels of the input sound. According to the second 
25 aspect of the invention, spectra of left and right channels 
of the input sound are used, and the left and right chan- 
nels are allocated to divisions of the map information, 
respectively, whereby motions of the object displayed 
on a screen can be expressed for each of the left and 
30 right channels of the input sound. 

[0009] According to third and fourth aspects of the in- 
vention, the divisions of the map information are two dis- 
play regions that are separated across a road on which 
an own vehicle is travelling, the left channel of the input 
35 sound is allocated to one of the display regions, and the 
right channel of the input sound is allocated to another 
one of the display regions. In the map drawing appara- 
tus of the invention, the divisions of the map information 
are display regions which are obtained by dividing a dis- 
40 play screen of the display device, and which are used 
for displaying plural kinds of map information, the left 
channel of the input sound is allocated to one of the dis- 
play regions, and the right channel of the input sound is 
allocated to another one of the display regions. 
45 [0010] According to the third and fourth aspects of the 
invention, when motions of the object displayed on a 
screen are to be expressed for each of the left and right 
channels of the input sound, the left and right channels 
are allocated with using the road on which the own ve- 
50 hide is travelling, as the center, or, in the case where 
the screen is divided, allocation is performed in the unit 
of screen, whereby motions of the object can be made 
different from each other with respect to a certain posi- 
tion on the screen. As result, motions of the object are 
55 unformalized for each of the regions 1 so that motions 
can be expressed without causing a visual sense of dis- 
comfort 

[0011] According to a fifth aspect of the invention, the 



2 



BNSDOCID: <EP 1298419A1_I_> 



1 



EP 1 298 419 A1 



map information processing section allocates divisions 
of the map information to spectra of high- and low-fre- 
quency ranges of the input sound. According to the fifth 
aspect of the invention, the spectra of high- and low- 
frequency ranges of the input sound are used, and the 
spectra are allocated to the divisions of the map infor- 
mation, whereby motions of the object displayed on the 
screen can be expressed for each of components of the 
input sound. 

[001 2] According to six and seventh aspects of the in- 
vention, the divisions of the map information are a region 
in which a side close to a road on which an own vehicle 
is travelling is displayed, and a region in which a side 
remote from the road is displayed, the high-frequency 
range of the input sound is allocated to one of the display 
regions, and the low-frequency range of the input sound 
is allocated to another one of the display regions In the 
map drawing apparatus of the invention, the divisions of 
the map information are a region in which a distant view 
of a displayed map is displayed, and a region in which 
a close view of the map is displayed, the-high-f req uency 
range of the input sound is allocated' to one of the dis- 
play regions, and the low-frequency range of the input 
sound is allocated to another one of the display regions. 
[0013] According to the sixth and seventh aspects of 
the invention, when motions of the object displayed on 
the screen are to be expressed for each of components 
of the input sound, the components of the sound are al- 
located iri accordance with the distance, from the road 
on whicrkthe own vehicle is travelling, or for each of dis- 
tant and close views of the displayed map, whereby mo- 
tions of the object can be made different from each other 
with respect to a certain position on the screen. As a 
result, motions of the object are uniformalized for each 
of th e regions, so that motions can be expressed without 
causing a visual sense of discomfort. 
[001 4] According to an eighth aspect of the invention, 
the object is displayed in the form of a wire frame image. 
According to the eighth aspect of the invention, even in 
an urban district where objects crowd, the display in the 
form of a wire frame image allows motions of individual 
objects to be clearly expressed. 

[0015] According to a ninth aspect of the invention, a 
graphic equalizer is supe rim posed ly displayed in a null 
display region of a background. According to the ninth 
aspect of the invention, since a graphic equalizer is. dis- 
played, the apparatus is provided with not only an en- 
tertaining element but also a practical function. 
[0016] In the Drawings; 

[0017] Fig. 1 is a block diagram showing the whole 
configuration of a map drawing apparatus which is an 
embodiment of the invention. 

[0018] Fig. 2 is a diagram showing a configuration ex- 
ample of map information in a map information database 
which is supplied to the map drawing apparatus of the 
embodiment of the invention. 

[0019] Fig. 3 shows a code table which exemplarily 
shows in a corresponding manner wide-range informa- 



tion that is used in a wide-range process of map infor- 
mation by the map drawing apparatus of the embodi- 
ment of the invention, and wide-range information 
codes. 

5 [0020] Fig. 4 shows a code table which exemplarily 
shows in a corresponding manner methods of selecting 
wide-range information that is used in a wide-range 
process of map information by the map drawing appa- 
ratus of the embodiment of the invention, and selection 

10 method codes. 

[0021] Fig. 5 shows a code table which exemplarily 
shows in a corresponding manner drawing methods by 
which the map drawing apparatus of the embodiment of 
the invention processes the map information for each of 

15 the divisions, and drawing method codes. 

[0022] Fig. 6 shows a region map showing examples 
of divisions allocated to the display screen. 
[0023] Fig. 7 shows a code table which exemplarily 
shows in a corresponding manner methods of allocating 

20 drawing methods that are used in a process of map in- 
formation for each of divisions by the map drawing ap- 
paratus of the embodiment of the invention, to divisions, 
and allocation method codes. 

[0024] Fig. 8 is a diagram showing an example of a 
25 wide-range information code selected by a wide-range 
information determining section, and examples of draw- 
ing method codes allocated to divisions of the display 
screen by a drawing method determining section. 
[0025] Fig. 9 is a diagram showing an example of an 
30 original image corresponding to map information which 
is read from a map information reading section. 
[0026] Fig. 1 0 is a diagram showing an example of an 
image which is obtained by processing the original im- 
age shown in Fig. 9 and corresponding to the map in- 
35 formation which is read from the map information read- 
ing section, in an time interval at a certain timing. 
[0027] Hereinafter, an embodiment of the invention 
will be described with reference to the accompanying 
drawings. 

40 [0028] Fig. 1 is a block diagram showing the whole 
configuration of a map drawing apparatus according to 
an embodiment of the invention. The map drawing ap- 
paratus according to the present embodiment of the in- 
vention has a selection item inputting section 1 0, a map 

45 information reading section 1 1 , a level extracting section 
12, and a map information processing section 13. An 
selection item such as a mode is inputted from the se- 
lection item inputting section 1 0. The map information 
reading section 11 reads map information from a map 

so information database 110, which is an external system. 
The level extracting section 12 analyzes spectrum com- 
ponents of a sound signal supplied from a sound source 
1 20, which is an external system, to extract the average 
level. The map information processing section 13 proc- 

55 esses the map information on the basis of an average 
level of the spectrum components of the sound and sup- 
plies the processed information as a image signal to a 
display device 190, which is an external system. 
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[0029] The level extracting section 1 2 has a spectrum 
analyzing section 121 , a full-frequency range level ex- 
tracting section 122, a high-frequency range level ex- 
tracting section 123, and a low-frequency range level 
extracting section 1 24. The spectrum analyzing section 
1 21 analyzes spectrum components of the sound signal 
supplied from the sound source 1 20. The full-frequency 
range level extracting section 122 outputs spectrum 
components over the full frequency range of the sound. 
The high-frequency range level extracting section 123 
outputs spectrum components of the high-frequency 
range only. The low-frequency range level extracting 
section 1 24 outputs spectrum components of the low- 
frequency range only. 

[0030] The map information processing section 13 
has a storage section 131 , a division area determining 
section 132, a wide-range information determining sec- 
tion 133, a drawing method determining section 134, a 
processing section 135, and a image outputting section 
136. The storage section 131 stores processing meth- 
ods and the like. 

[0031] The division area determining section 132 di- 
vides an image region into divisions of a constant area. 
The wide-range information determining section 1 33 de- 
termines a processing method over a wide range of the 
screen. The drawing method determining section 134 
determines a processing method for each of the divi- 
sions. The processing section 135 processes map in- 
formation in consideration of all information. The image 
outputting section 1 36 outputs the processed map infor- 
mation as an image signal. The map information 
processing section 13 may be realized by a computer, 
which is program-controlled. 

[0032] The map information database 11 0, the sound 
source 120, and the display device 190, which are ex- 
ternal systems, may be realized by devices, which are 
used in an existing vehicle navigation system. Alterna- 
tively, they may be configured as elements constituting 
the embodiment 

[0033] The map information reading section 1 1 , which 
is an element constituting the map drawing apparatus 
of the embodiment, may be realized by a device, which 
is used in an existing vehicle navigation system. The 
reading section may use a map database incorporated 
into the navigation system itself, or may obtain map in- 
formation through a network from a map database ac- 
cumulated in an external database. 
[0034] The sound source 120 may be realized by a 
sound source, which is used in an existing vehicle audio 
apparatus, or may use a music database incorporated 
into the navigation system itself. As an input sound, mu- 
sic played in the car, or a voice may be used via a mi- 
crophone. 

[0035] Fig. 2 is a diagram showing a configuration ex- 
ample of map information in the map information data- 
bases, which is supplied to the map drawing apparatus 
according to the embodiment of the invention. As shown 
in the figure, map information 21 in the map information 



database 110 has a tree structure corresponding to a 
conceptual configuration of object data, which are to be 
displayed in a map. A table, wnich shows corresponding 
relationships between buildings and coordinates in the 
5 display screen for each of buildings, is disposed as ob- 
ject data in the lowest hierarchy level. Fig. 2 exemplarily 
shows correspondence relationships between coordi- 
nate data described in an entry of the table correspond- 
ing to a hotel 221 and coordinates in the display screen 
10 of the structure (the hotel 221 ), which is displayed as a 
corresponding image 22 on the display device 190 on 
the basis of the coordinate data. Objects to be displayed 
are not restricted to buildings and may include clouds in 
the background. 
15 [0036] The coordinates of the object (structure: the 
hotel 221) shovn in the table of Fig. 2 show only a very 
small part of the coordinates of the object. In practice, 
more detailed coordinates including coordinates in the 
height direction are described. 
20 [0037] Hereinafter, the operation of the map drawing 
apparatus of the embodiment will be described with ref- 
erence to Figs. 1 to 8. The map information reading sec- 
tion 11 refers to GPS information or the like to read map 
information in the vicinity of the own vehicle from the 
25 m ap information database 110 and transmits the map 
information to the map information processing section 
13. 

[0038] The level extracting section 1 2 analyzes spec- 
trum of a signal of sound (including various kinds of 
30 sounds and voices) supplied from the sound source 1 20 
by using the spectrum analyzing. section 121. in the 
spectrum analysis, the spectrum is analyzed by using a 
time interval, which is selectively input through the se- 
lection item inputting section 10, i.e., by using the time 
35 interval as one analysis unit. In addition to the spectrum 
of all the frequency components, also the spectrum of 
only the high-frequency range and that of only the low- 
frequency range are analyzed. 

[0039] The spectrum shows the levels of harmonic 
40 components with respect to the fundamental wave : and 
is expressed in a form of a graph in which the abscissa 
indicates the frequency of the sound and the ordinate 
indicates the level of the sound. Single tone other than 
an obtuse sound (sinusoidal sound) includes the funda- 
45 mental wave defining the pitch of the sound and a har- 
monic group defining mainly the tone. The harmonic 
component is sound of a frequency, which is an integer 
multiple of the frequency of the fundamental wave. Spe- 
cifically, there are harmonic components of substantially 
so infinity kinds ranging from the second harmonic of a fre- 
quency, which is twice the frequency of the fundamental 
wave, and the third harmonic of a frequency, which is 
thrice the frequency of the fundamental wave, to a har- 
monic of several ten-order of a frequency, which is sev- 
55 eral tens times the frequency of the fundamental wave. 
[0040] The full-frequency range level extracting sec- 
tion 122 calculates the spectrum of the full frequency 
range during the time interval from a result of the spec- 
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trum analysis over the full frequency range in the spec- 
trum analyzing section 121 and sends a result of the cal- 
culation to the map information processing section 13. 
The high-frequency range level extracting section 123 
calculates the spectrum of the high-frequency range 
during the time interval from a result of the spectrum 
analysis over only the high-frequency range in the spec- 
trum analyzing section 121 and sends a result of the cal- 
culation to the map information processing section 13. 
The low-frequency range level extracting section 124 
calculates the spectrum of the low-froquency range dur- 
ing the time interval from a result of ti.e spectrum anal- 
ysis over only the low-frequency range in the spectrum 
analyzing section 121 and sends a result of the calcu- 
lation to the map information processing section 13. 
[0041] The storage section 131 of the map informa- 
tion processing section 13 stores a code table in which 
wide-range information and selection methods, which 
are exemplified in Figs. 3 and 4, are described and an- 
other code table in which drawing methods and methods 
of allocating the drawing methods to divisions are de- 
scribed. These methods exemplified in Figs. 5 and 7. 
[0042] In the map information processing section 13, 
each time when the sclcctivc-input through the selection 
item inputting section 1 0 is conducted, the division area 
determining section 132 determines the area of a divi- 
sion, which functions as an allocation unit of the display 
method on the display screen, the wide-range informa- 
tion determining section 133 determines a wide-range 
information code, which designates a wide-range dis- 
play method on the display screen, and the drawing 
method vdeterm in ing section 134 determines the draw- 
ing method code, which designates the allocation meth- 
od for each of the divisions. 

[0043] , Jf , at the timing of performing these determina- 
tions (when a predetermined time period has elapsed 
after the power on, or when one of the selection input 
items from the selection item inputting section 10 is 
changed), an item required for performing one of the de- 
terminations has not yet selectively input from the se- 
lection item inputting section 10, the map information 
processing section 13 can set a predetermined initial 
value (default value) as the item. 
[0044] Fig. 6 shows a region map showing examples 
of divisions allocated to the display screen. In Fig. 6, 
divisions 00 to 32 are allocated to a screen region 50. 
First, the division area determining section 132 deter- 
mines the division, which is exemplified in Fig. 6, on the 
display screen in consideration of the selection input by 
the operator through the selection item inputting section 
10 and the map information from the map information 
reading section 11. In this case, the selection items, 
which can be selected through the selection item input- 
ting section 10, may include "rough change", "fine 
change", and "arbitrary change". 

[0045] Fig. 3 shows a code table, which exemplarily 
shows, in a corresponding manner, wide-range informa- 
tion used in a wide-range process of map information 



by the map drawing apparatus according to the embod- 
iment of the invention and wide-range information 
codes. As shown in the figure, for example, code "001" 
shows a division that is centered at the road on which 

5 the own vehicle is travelling, code "002" shows a division 
in the case where the display screen of the display de- 
vice is divided and plural sets of map information are 
displayed, codes "010" and "020" show divisions that 
display a region close to or remote from the road on 

10 which the own vehicle is travelling, and codes "01 1 " and 
"021" show divisions that display a distant or close view 
region of a displayed map (in the case where the lower 
portion of the screen is used as a close view region). 
[0046] Fig. 4 shows a code table, which exemplarily 

15 shows, in a corresponding manner, methods of select- 
ing wide-range information used in a wide-range proc- 
ess of map information by the map drawing apparatus 
according to the embodiment of the invention and se- 
lection method codes. After the division area determin- 

20 ing section 132 determines the division, the wide-range 
information determining section 133 reads the code ta- 
bles, which are exemplarily shown in Figs. 3 and 4 and 
in which the wide-range information and the selection 
method are described, and determines a wide-range in- 

25 formation code, which designates the wide-range allo- 
cating method of the display screen in consideration of 
the selection input by the operator through the selection 
item inputting section 10, and the map information from 
the map information reading section 11 . 

30 [0047] In this case, the selection item input by the op- 
erator through the selection item inputting section 10 
corresponds to the wide-range information code shown 
in Fig. 3, and the selection method code shown in Fig. 
4. The correspondence relationships are not always re- 

35 quested to have a one-to-one correspondence. The 
wide-range information code shown in Fig. 3, and the 
selection method code shown in Fig. 4 may be set to be 
adequately bundled. 

[0048] Fig. 5 shows a code table, which exemplarily 

40 shows, in a corresponding manner, drawing methods by 
which the map drawing apparatus according to the. em- 
bodiment of the invention processes the map informa- 
tion for each of the divisions and the drawing method 
codes. Codes "0001" to "0019" are used for changing 

45 the form (height, color, and shape) of an object, which 
is a building, on the basis of the level of a spectrum of 
an input sound. In the codes, "0001 " to "0006" are based 
on the spectrum of the full-frequency range of the sound, 
"0007" to "0012" are based on that of the high-frequency 

so range of the sound, and "0013" to "0019" are based on 
that of the low-frequency range of the sound. 
[0049] The height of the building is changed in a dis- 
play form similar to a so-called graphic equalizer. The 
height of the wall face image of the building is changed 

55 in a display form in which the wall face showing window 
frames and the like is changed in the height direction 
while the height of the building is unchanged. The color 
of the wall face image of the building is changed in a 
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display form in which the color of the drawn wall face 
showing window frames is changed while the height of 
the building is unchanged. The color of the building is 
changed in a display form in which the color of the build- 
ing itself is changed while the height of the building is 
unchanged. 

[0050] As other display forms, there are forms in 
which a graphic equalizer is supehmposedly displayed 
in a vacant display region of the background ("0020"), 
in which an animation image is inserted into the back- 
ground ("0021"), in which the structure is displayed in 
the form of a wire frame image ("0030"), and in which 
the structure is displayed in the form of a polygon 
("0031"). 

[0051] In a further display form, the levels of spectra 
respectively extracted from left and right channels of the 
sound signal are used ("0040", "0041", and "0042"). 
[0052] Fig. 7 shows a code table, which exemplarily 
shows, in a corresponding manner, methods of allocat- 
ing drawing methods, which are used in a process of 
map information for each of divisions by the map draw- 
ing apparatus according to the embodiment of the in- 
vention, to divisions, and allocation method codes. 
[0053] Afterthe division area determining section 1 32 
determines the division, the drawing method determin- 
ing section 134 reads the code tables, which describes 
the drawing methods and the methods of allocating the 
drawing methods to divisions as shown in Figs. 5. and 
7, respectively. Then, in consideration of the selection 
input by theoperatorth rough the selection item inputting 
section 1 0 and the map information from the map infor- 
mation reading section 11, the drawing method deter- 
mining section 134 allocates : to each of the divisions 
determined by the division area determining section 
132, drawing method codes indicating specific drawing 
methods (methods of processing the map information), 
which are applied to the divisions. 
[0054] In this case, the selection item input by the op- 
erator through the selection item inputting section 10 
corresponds to the drawing method code shown in Fig. 
5 and the allocation method code shown in Fig. 7. The 
correspondence relationships are not always requested 
to have a one-to-one correspondence. The drawing 
method code shown in Fig. 5 and the allocation method 
code shown in Fig. 7 may be set to be adequately bun- 
dled. 

[0055] Fig. 8 is a diagram showing an example of the 
wide-range information code selected by the wide- 
range information determining section 133 and exam- 
ples of the drawing method codes allocated to the divi- 
sions of the display screen by the drawing method de- 
termining section 134. In Fig. 8, the wide-range informa- 
tion determining section 133 of the map drawing appa- 
ratus selects a wide-range information code of "011", 
which is denoted by a selected wide-range information 
code 71. The drawing method determining section 134 
allocates codes, which are denoted by an allocated 
drawing method code 72, that is, ranging from "0020, 



0030" of division 00 to "000 1 , 0041 , 0030" of division 32 . 
[0056] On the basis of information of the full-frequen- 
cy range level extracting section 122, the high-frequen- 
cy range level extracting section 123, and the low-fre- 
> quency range level extracting section 124 of the level 
extracting section 12, the processing section 135 per- 
forms a wide-range process on the map information 
supplied from the map information reading section 11 . 
The process performed by the processing section 135 
o corresponds to a wide-range code determined by the 
wide-range information determining section 133. 
[0057] For each of the divisions determined by the di- 
vision area determining section 132, the processing 
section 1 35 determines an object positioned in the divi- 
'5 sion on the display screen. Then the division area de- 
termining section 132 performs a local process accord- 
ing to the drawing method indicated by the drawing 
method code, which is allocated by the drawing method 
determining section 134, on the map information corre- 
?0 sponding to the determined object. 

[0058] For an object extending plural divisions, the 
processing section 1 35 can determine the center line of 
the object and determine a division through which the 
center line passes as the division where the object is 
25 positioned. 

[0059] The image outputting section 1 36 converts the 
map information, which has been processed by the 
processing section 135, into an image signal, and then 
outputs the image signal. This output can be displayed 
30 on the display device 190. 

[0060] Fig. 9 is a diagram showing an example of the 
original image corresponding to the map information, 
which is read from the map information reading section. 
Fig. 1 0 is a diagram showing an example of the image, 
35 which is obtained by processing the original image, 
which is shown in Fig. 9 and corresponds to the map 
information read from the map information reading sec- 
tion 11 , by the map information processing section 13. 
The original image 51 , which is shown in Fig. 9 and cor- 
40 responds to the map information read from the map in- 
formation reading section 11, is processed by the 
processing section 135 on the basis of the wide-range 
information indicated by the wide-range information 
code and the drawing method indicated by the drawing 
45 method code allocated to each of the divisions. 

[0061] A result is outputted from the processing sec- 
tion 135 as the processed image 52 shown in Fig. 10. 
[0062] As described above, according to the embod- 
iment, the map information of the vehicle navigation ap- 
50 paratus is processed in accordance with the spectrum 
of the signal outputted from the sound source of the ve- 
hicle audio apparatus, so that the map information can 
be dynamically displayed in cooperation with the motion 
of a sound. 

55 [0063] As described above, according to the first as- 
pect of the invention, the form of an object contained in 
the map information is dynamically changed in cooper- 
ation with a spectrum of a signal of an input sound, 
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whereby th e display form of a display device can be pro- 
vided with a novel function of cooperating with a sound. 
Therefore, the map drawing apparatus is provided with 
an entertaining element. 

[0064] According to a second aspect of the invention, 
spectra of left and right channels of the input music are 
used, and the left and right channels are allocated to 
divisions of the map information, respectively, whereby 
motions of the object displayed on a screen can be ex- 
pressed for each of the left and right channels of the 
input sound. 

[0065] According to the third and fourth aspects of the 
invention, when motions of the object displayed on a 
screen are to be expressed for each of the left and right 
channels of the input sound, the left and right channels 
are allocated with using the road on which the own ve- 
hicle is travelling, as the center (third aspect), or, in the 
case where the screen is divided, allocation is per- 
formed in the unit of screen (fourth aspect), whereby 
motions of the object can be made different from each 
other with respect to a certain position on the screen. 
As a result, motions of the object are uniformalized for 
each of the regions, so that motions can be expressed 
without causing a visual sense of discomfort. 
[0066] According to the fifth aspect of the invention, 
the spectra of high- and low-frequency ranges of the in- 
put sound are used, and the spectra are allocated to the 
divisions of the map information, whereby motions of the 
object displayed on the screen can be expressed for 
each of components of the input sound. 
[0067] ^According to the six and seventh aspects otthe 
invention, when motions of the object displayed on the 
screen are to be expressed for each of components of 
the inpuj sound, the components of the sound are allo- 
cated ^accordance with the distance from the road on 
which the own vehicle is travelling (sixth aspect), or the 
components of the sound are allocated for each of dis- 
tant and close views of the displayed map (seventh as- 
pect), whereby motions of the object can be made dif- 
ferent from each other with respect to a certain position 
on the screen. As a result, motions of the object are uni- 
formalized for each of the regions, so that motions can 
be expressed without causing a visual sense of discom- 
fort. 

[0068] According to the eighth aspect of the invention, 
even in an urban district where objects crowd, the dis- 
play in the form of a wire frame image allows motions of 
individual objects to be clearly expressed. 
[0069] According to the ninth aspect of the invention, 
since a graphic equalizer is displayed in a null display 
region of the background, the apparatus is provided with 
not only an entertaining element but also a practical 
function. 



Claims 

1. A map drawing apparatus characterized by com- 
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prising: 

a map information reading section which reads 
map information; 

5 a level extracting section which extracts a level 

of a spectrum over a predetermined frequency 
range from a signal of input sound; 
a map information processing section which 
processes a form of an object contained in the 

10 map information read by the map information 

reading section into map information dynami- 
cally changed in cooperation with the spectrum 
level extracted by the level extracting section 
and the map information processing section 

15 which converts the processed map information 

into an image signal, which can be displayed 
on a display device. 

2. The map drawing apparatus according to claim 1 , 
20 characterized in that the map information 
processing section allocates divisions of the map 
information to spectra of left and right channels of 
the input sound. 

25 3. The map drawing apparatus according .to claim 2, 
characterized in that: 

wherein the divisions of the map information 
are two display regions, which are separated across 
a road on which an own vehicle is travelling; 
30 wherein the left channel of the input sound is 

allocated to one of the display regions; and 

wherein the right channel of the input sound 
is allocated to the other of the display regions. 

35 4. The map drawing apparatus according to claim 2, 
characterized in that: 

wherein the divisions of the map information 
are display regions obtained by dividing a display 
screen of the display device; 
40 wherein the display regions display a plurality 

of map information; 

wherein the left channel of the input sound is 
allocated to one of the display regions; and 

wherein the right channel of the input sound 
45 is allocated to the other of the display regions. 

5. The map drawing apparatus according to claim 1 , 
characterized in that the map information 
processing section allocates divisions of the map 

50 information to spectra of high-frequency range and 
low-frequency range of the input sound. 

6. The map drawing apparatus according to claim 5, 
characterized in that: 

55 wherein the divisions of the map information 

are a region displaying a side close to a road on 
which an own vehicle is travelling and a region dis- 
playing a side remote from the road; 
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wherein the high-frequency range of the input 
sound is allocated to one of the display regions; and 

wherein the low-frequency range of the input 
sound is allocated to the other of the display re- 
gions. 5 

The map drawing apparatus according to claim 5, 
characterized in that: 

wherein the divisions of the map information 
are a region displaying a distant view of a displayed 10 
map and a region displaying a close view of the 
map; 

wherein the high-frequency range of the input 
sound is allocated to one of the display regions; and 

wherein the low-frequency range of the input 15 
sound is allocated to the other of the display re- 
gions. 



8. The map drawing apparatus according to any one 
of claims 1 to 7, characterized in that the object is 
displayed in a form of a wire frame image. 

9. The map drawing apparatus according to any one 
of claims 1 to 8, characterized in that a graphic 
equalizer is superimposedly displayed in a vacant 
display region of a background. 
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FIG. 3 



WIDE-RANGE 
INFORMATION CODE 


WIDE-RANGE INFORMATION 


001 


DRAWING METHODS ARE LATERALLY DIFFERENT 
ACROSS ROAD 


002 


DRAWING METHODS ARE VERTICALLY DIFFERENT 
ACROSS CENTER HORIZONTAL LINE IN SCREEN 






010 


BUILDING IS MADE HIGHER AS NEARER TO ROAD 


011 


BUILDING IS MADE HIGHER AS NEARER TO LOWER 
PORTION OF SCREEN 






020 


COLOR OF BUILDING IS MADE DEEPER AS NEARER 
TO ROAD 


021 


COLOR OF BUILDING IS MADE DEEPER AS NEARER 
TO LOWER PORTION OF SCREEN 
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FIG. 4 



SELECTION 
METHOD CODE 


SELECTION METHOD 


001 


SELECT BY FIXED SELECTION METHOD A 


002 


SELECT BY FIXED SELECTION METHOD B 






010 


SELECT BY RANDOM SELECTION METHOD A 


011 


SELECT BY RANDOM SELECTION METHOD B 






020 


SELECT WHILE SWITCHING OVER FIXED SELECTION METHODS A 
AND B EVERY 5 SECONDS 


021 


ALLOCATE WHILE SWITCHING OVER FIXED SELECTION METHODS 
A AND RANDOM SELECTION METHOD A EVERY 5 SECONDS 


022 


ALLOCATE WHILE SWITCHING OVER FIXED SELECTION METHODS 
A AND RANDOM SELECTION METHOD B EVERY 5 SECONDS 


023 


ALLOCATE WHILE SWITCHING OVER RANDOM SELECTION 
METHODS A AND B EVERY 5 SECONDS 






030 


ALLOCATE WHILE SWITCHING OVER FIXED SELECTION METHODS 
A AND B EVERY 1 0 SECONDS 


031 


ALLOCATE WHILE SWITCHING OVER FIXED SELECTION METHODS 
A AND RANDOM SELECTION METHOD A EVERY 10 SECONDS 


032 


ALLOCATE WHILE SWITCHING OVER FIXED SELECTION METHODS 
A AND RANDOM SELECTION METHOD B EVERY 10 SECONDS 


033 


ALLOCATE WHILE SWITCHING OVER RANDOM SELECTION 
METHODS A AND B EVERY 10 SECONDS 
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FIG. 5 



DRAWING 
METHOD CODE 


DRAWING MFTHOD 


0001 


CHANGE HEIGHT OF BUILDING IN ACCORDANCE WITH LEVEL OF 
FULL-FREQUENCY RANGE COMPONENT 


0002 


CHANGE HEIGHT OF WALL FACE IMAGE OF BUILDING INI ACCORDANCE 
WITH LEVEL OF FULL-FREQUENCY RANGE COMPONENT 


0003 


CHANGE COLOR OF WALL FACE IMAGE OF BUILDING IN ACCORDANCE 
WITH LEVEL OF FULL-FREQUENCY RANGE COMPONENT 


0004 


CHANGE COLOR OF BUILDING IN ACCORDANCE WITH LEVEL OF 
FULL-FREQUENCY RANGE COMPONENT 


0005 


CHANGE SHAPE OF BUILDING IN ACCORDANCE WITH LEVEL OF 
FULL-FREQUENCY RANGE COMPONENT 


0006 


CHANGE SHAPE OF WALL FACE IMAGE OF BUILDING IN ACCORDANCE 
WITH LEVEL OF FULL-FREQUENCY RANGE COMPONENT 


0007 


CHAMfiF HFIGHT OF RUII DING IN ACCORDANCE WITH LEVEL OF 
HIGH-FREQUENCY RANGE COMPONENT 


0008 


OHANGF HFIGHT OF WALL FACF IMAGE OF BUILDING IN ACCORDANCE 
WITH LEVEL OF HIGH-FREQUENCY RANGE COMPONENT 


0009 


r.HAIMGF COI OR OF BUILDING IN ACCORDANCE WITH LEVEL OF 
HIGH-FREQUENCY RANGE COMPONENT 


0010 


CHANGE COLOR OF WALL FACE IMAGE OF BUILDING IN 
ACCORDANCE WITH LEVEL OF HIGH-FREQUENCY RANGE COMPONENT 


- noi 1 


CHANGE SHAPE OF BUILDING IN ACCORDANCE WITH LEVEL OF 
HIGH-FREQUENCY RANGE COMPONENT 


0012 


CHANGE SHAPE OF WALL FACE IMAGE OF BUILDING IN ACCORDANCE 
WITH LEVEL OF HIGH-FREQUENCY RANGE COMPONENT 


0013 


CHANGE HEIGHT OF BUILDING IN ACCORDANCE WITH LEVEL Or 
LOW-FREQUENCY RANGE COMPONENT 


» 


• 


0020 


SUPERIMPOSEDLY DISPLAY GRAPHIC EQUALIZER IN BACKGROUND 


0021 


INSERT ANIMATION INTO BACKGROUND 


: 
• 


* ■ 


0030 


DISPLAY BUILDING IN FORM OF WIRE FRAME 


0031 


DISPLAY BUILDING IN FORM OF POLYGON 


• 




0040 


USE LEVEL EXTRACTED FROM L-CHANNEL OF MUSIC DATA 


0041 


USE LEVEL EXTRACTED FROM R-CHANNEL OF MUSIC DATA 


0042 


USER LEVEL EXTRACTED FROM L- AND R-CHANNELS OF MUSIC DATA 
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FIG. 6 
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DIVISION 00 


DIVISION 01 


DIVISION 02 


DIVISION 10 


DIVISION 11 


DIVISION 12 


DIVISION 20 


DIVISION 21 


DIVISION 22 


DIVISION 30 


DIVISION 31 


DIVISION 32 
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FIG. 7 



ALLOCATION 
MFTHOD CODE 


ALLOCATION METHOD 


001 


CYCLICALLY ALLOCATE IN FIXED ALLOCATION PATTERN A 


002 


CYCLICALLY ALLOCATE IN FIXED ALLOCATION PATTERN B 






010 


ALLOCATE IN RANDOM PATTERN A 


011 


ALLOCATE IN RANDOM PATTERN B 






021 


ALLOCATE WHILE SWITCHING OVER FIXED ALLOCATION PATTERN 
A AND B EVERY 5 SECONDS 


022 


ALLOCATE WHILE SWITCHING OVER FIXED ALLOCATION PATTERN 
A AND RANDOM ALLOCATION PATTERN A EVERY 5 SECONDS 


023 


ALLOCATE WHILE SWITCHING OVER FIXED ALLOCATION PATTERN 
A AND RANDOM ALLOCATION PATTERN B EVERY 5 SECONDS 


024 


ALLOCATE WHILE SWITCHING OVER RANDOM ALLOCATION 
PATTERNS A AND B EVERY 5 SECONDS 






030 


ALLOCATE WHILE SWITCHING OVER FIXED ALLOCATION PATTERNS 
A AND B EVERY 10 SECONDS 


031 


ALLOCATE WHILE SWITCHING OVER FIXED ALLOCATION PATTERN 
A AND RANDOM ALLOCATION PATTERN A EVERY 10 SECONDS 


032 


ALLOCATE WHILE SWITCHING OVER FIXED ALLOCATION PATTERN 
A AND RANDOM ALLOCATION PATTERN B EVERY 10 SECONDS 


033 


ALLOCATE WHILE SWITCHING OVER RANDOM ALLOCATION 
PATTERNS A AND B EVERY 10 SECONDS 
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